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Bear Sir or Madam: 

We respectfully submit these comments in response to the Food and Drug Admistrati~n’s 
(FDA) reopening of the comment period on the Interim Final Rule for Plant Ster~l/Stanol Esters 
and Coronary I-Ieart Disease Health Claims (CID) published in the Federal Register on October 
5,201)1 (66 Fed. Reg. 50824). 

I. Introduction 

ese comments on behalf of an intereste client, a manufacturer of various 
ts. Our comments address several aspects of the Interim Final Rule and share a 

eme, a request for more flexibility. Over the years, numerous studies have 
demonstrated the efficacy and safety of free and esterified plant sterols and stanols from various 
sources as a means of reducing dietary cholesterol absorption. We commend FDA for its 

gation of a rule allowing the CHD heath claim for certain applications. However, we 
that, in its present form, the rufe is unnecessarily lim n several. ways. These 

~irnitat~~ns are a disservice to consumers, who could benefit a wide variety of products that 
lower cholesterol, as well as a disservice to the ustry, which could benefit 

an ~pp~~unity to deriver a wider range of products and obtain ingredients f?om more 
fiers. ~r~v~ding more food choices in which to enjoy the benefits of these exciting new 

i~~edi~nts should increase the number of consumers taking advantage of the cholesterol- 
l~w~~ng health effects. Furthermore, by broadening the class of ingredients that may be used in 
~~njun~ti~n with the CHID health claim, the increased competition will benefit the consumer 
through price competition and innovation. 

‘MTASWINGTON. L).c. EbUJSSELS SAM FBANCISCO 
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II. PXant Sterols and StanaXs, Free and ~ste~~~ed, and Mixtures Thereof, From 
Food Plants and Tall Oil, Should All Be Eligible for the CHD Health Claim 

As noted above, our client is a food processor, rather than a manufacturer of free or 
esterified plant stanzas or sterols, which, for cdnvenience, we shall collectively refer to as 
ph~~ster~ls in this We are aware that several manufacturers have submitted 
voluminous data re cacy and safety. ft is nctt our goal to independently re~estab~ish 
either via these c we write to urge FDA to carefully consider such data aheady 
submitted by th manufacturers, and give serious cctnsideration to broadening the rule in 
several ways. f lieve FDA shzould broaden the rule in the following ways: 1) 
allow health clai and sterols; 2) inelude tafl ails as a source of all phytasterols; 

ove the current restrictions on the categories of food eligible to bear the health claim; 4) 
waive the d~squalif~ng fat level, low saturated fat and minimum nutrient content regulations fur 
smail servings sizes of ph~~ster~~~c~nta~n~ng foods; and 5) establish a notification pr~~arn ts 
consider waiving the preceding rules on a case-by-case basis. 

A. Free Sterals and Stanols and Phytosterol Mixtures. 

ished (and recognized by FDA)’ that the active (cholesterol-l~w~~ng) 
the unesterified form. Phytosterol esters hydrolyze in the digestive 

system to release free phytosterols, and these are responsible for inhibiting the absorption ctf 
~h~~ester~~. Although there may have initialfy been a nee to use the ester form of phytosterols 
to facilitate use in foods (because of their greater fat s~~ub~~ity), this tec~~~~g~cal limitation has 
now been overcome by the use of dispersions, for example. his has allowed efficacious use of 
free ph~~ster~~s in wide variety of foods. Thus, in addition to margarine$ the efficacy of a 
mixture of free stan s and sterals in lowering cholesterol has been demonstrated in a milk based 
drink;’ a combination of cereal, snack bar and juice drink;” as welE as chocolate c~nfe~ti~n~ry.~ 

65 Fed. Reg. 54686,54688 (Sept. 8,200O). 

Jones, P.J* et al., Chulester~l-~~w~~ng Efficacy of a $it~stanQl-C~ntai~ing Ph~~st~rol 
~~xtur~ with a Prudent Diet in ~~erl~p~dern~c Men. Am. J. Cfin. Nut, (1999) 69: f 144-50 
[hereinafter &MI?S] . 

See comments submitted by Novartis Consumer Health, Inc., Nov. 2 1,200. 

See comments submitted by Altus Food Company, a joint venture ofT 
Company and Novartis Consumer Health, Inc., Nov. 1,200 t . 

We attach a sugary and report of this study of phytosterols in chocolate ~~nfe~t~Qnery 
as Appendix 1. See atso iq.fia the discussion in Section NC. of these comments. I 8, , 
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ecause the free form of ~h~osterols is the active form, we agree with other 
commentators that the per serving amounts should be expressed as free ~h~ostero~s. Thus, the 
content of esterified phytosterols would be adjusted to reflect the portion of the molecular weight 
att~butab~e to the unesterified sterol or star101 (the fatty acid moiety is about 40%). This would 

rovide a uniform system that could deal with’food products containing mixtures of free and 
esterified forms, providing consumers with useful info~ation and minimal confusion. 

There is some controversy regarding the relative effectiveness of sterols and stanofs, with 
the strongest positions being taken, not su~rising~y, by the manufacturers of products that are 
largely stanofs or sterols? In actuality, all of the products are mixtures, but some are heavily 
weighted to one or the other. Now, products are avaifable with a more even mixture of the two, 
which, as noted above, have been demonstrated to be efficacious in lowering chofesterof. ile 
we beheve it is ~rn~o~ant to alfow health claims based on the per serving cont~but~ons of a 

ixture of sterofs and stanols in a mixture, we have little stake in the dete~ination of the 
relative effectiveness. Rather, we urge FDA to critically eva uate the scientific evidence, If, 
however, a statistically signi~~ant difference in efficacy between sterols and stanols cannot be 
demonstrated~ we agree with some commentators’ that the consumer will be best served by 
deeming the two equivalent in efficacy. This wilf limit a possible source of confusion in the 
already complicated universe of info~ation a consumer must navigate in order to pursue healthy 
eating habits. 

R. Talf Oil Sources 

Although tall oil is recognized as a source of stanol esters in the Interim F-lnal Rule, this 
source has since been demonstrated to be a safe and effective source of sterols as well. For 
example, the studies referenced in the section above were conducted with a mixture of sterols 
and stanols derived from tall oil. Indeed, the tall oif “stanol” product that was the subject of the 
petition is actually a mixture of sterols and stanols, with the latter predominating. When the tall 
oil is not hydrogenated, sterofs predominate. The safety of tall oil as a source of mixed 
ph~ostero~s has been demonstrated in the generally recognized as safe (GRAS) noti~cation 

6 See 66 Fed. Reg. 50824, 50825 (Oct. 5,2~~~); comments submitted by Lipton (~n~~ever) 
on Feb. 27,2002 ; comments submitted by Arent Fox on behalf of Raisio Benecol Ltd. on Nov. 
2f,2000. 

z See, e.g., comments submitted by Novartis Consumer Wea th, Inc. on Nov. 21,2000, at 
.16. 
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y Novartis Consumer Health, Inc. (“Novartis” ,s which FDA did not question4 
summ~ze its findings, we incorporate it by reference. Like our other requests for a 
of the rule, this request wil! result in more choices for consumers and food 

manufacturers as well as the benefits to be realized from increased competition among suppliers 
of ph~oste~o~s. 

III. Because More Foods are Now Able to Deliver hytosterots, the Target Nrrmber 
of Servings Per Day Should Not Be Limited To Two. 

DA gave for a target recommendation of exactly two servings of foods 
containing ph~oster~~s are not relevant under the expanded rule that we advocate, which is 

elow. First, the interim final rule noted that “there is not a wide variety of foods that 
contain plant sterol esters in si~i~cant quantit~es.~‘~ Secondly, ‘“four servings of plant sterol 
ester~c~ntaining foods per day would not be an appropriate dietary recommendation because 
such foods are necessarily fat-based.“ll Clearly, with the advent of many additional phytosterol- 
containing foods th are not necessarily fat-based, these formerly valid concerns are no longer at 
issue. Thus, there is no reason to deviate from the general assumption of a consumption pattern 
consisting of three meals and a snack. As is the case for psylfium or soy protein, the target 
consumption frequency should be one to four times per day, and the label should merely be 
required to state the daily intake necessary to achieve the effect and the ~ont~bution to that 
amount from the product, without requiring any reference to frequency. Additionally, there is 
recent evidence that cholesterol can be lowered with only one intake per day? Thus, to require 
a label suggesting that any specified number of servings are required may unnecessarily 
discourage and confuse consumers. Frequency recommendations shoufd be allowed, but be 
optional. 

s Notice dated Jan. 28, 2000, GRAS Notice No. GRN ~~~U39. Novartis submitted 
additional safety data m Nov. 2000. 

2 See FDA Response Letter dated Apr. 24,200O. 

0 65 Fed. Reg. 54686,54707 (Sept. 8,200O). 

Hat, J. et al., Effects on serum lipids, lipoproteins, and fat soluble antioxidant 
sumption frequency of margarines and shortenings enriched with plant 

stanof esters. Eur. J. Clin. Nutr. (2000), 54:671-77. 
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XV. FDA Should Not Limit the Categories of Foods Eligible to 
CHD Health CEaim 

In section IO1 .~3(~)(2)(~ii)(A), FDA limits the products eligi fg to bear the C eahh 
cXaim to spreads and salad dressings containing sterol esters and spreads, salad dressings, snack 
bars, and dietary supplements in so&gel form containing stanof esters. However, in order to 
ensure that the health benefits offered by phytosterofs are accessible to a wide variety of 
consumers, we believe that FDA should not pface limits on the categories of food efigible to bear 
the CWD health claim. Any food containing phytosterols that meets the requirements prescribed 
in the Agency’s health claim regulations should automatically be eligible to bear the CED claim. 
Moreover, to ensure that these health benefits are made available through a wide array of food 
o~tions~ FDA should grant more exemptions from the disqualifying fat, low saturated fat, and 
minimum nutrient content requ merits. As discussed more fully below, this should be 
accomplished by granting exe ions for all foods with small sewing sizes. 31n any event, FDA 
should establish a notification system by which a manufacturer may submit data in support of an 
exemption to any of these rules, which exemption would be deemed granted unless FDA objects. 

A. Phytostero-1s Wave Been Shown to be Safe and Effective Far Use in a Wide 
Variety of Foods 

As discussed in greater detail below, phytosterols have been shown to be safe and 
effective when used in a variety of food and dietary supplement applications. Therefore, we urge 
FDA to reconsider the limitations placed on the pruduots eligible to bear the CHD health claim. 

1. GRAS Status of Phytctsterols 

As discussed above, phytosterols have been shown to be GRAS for use in a variety of 
food a~~~i~ations in satisfaction of the safety requirement contained in 21 C.F.R. 8 
101.14~b)~3)~~i)~ Furthmore, as indicated in the interim final rufe, FDA did not object to the 
GRAS not~~~at~ons submitted by Lipton and McNeil for plant stanol and sterol esters, 
Addit~o~ally~ the variety of fuods in which the phytosterols have been shown to be GRAS 

s that there is a sufficient basis for ~on~~ud~ng that phytos erols would also be C&JS in 
applications. For example, we attach as Appendix 2 an pee repoti concluding that a 

combination of plant sterols and stanofs in confectionery, fkozen deserts, and meal products are 
GRAS when consumed at a total dietary intake of f .8 grams per day. 
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2. Efficacy of Phytosterols 

In addition to being safe, phytosterols have also been shown to e effective at reducing 
cholesterol when consumed through a variety of foods. Generally, FDA has agreed in the 
Interim Final Rule, that based on the available scientific documentations there is si~i~~ant 
scientific su~po~ for a relationship between the consumption of plant stanol and sterol esters and 
a reduction in LDL cholesterol levels. Furthermore, as discussed above, the free form of the 
stanols and sterols has been shown to be equally as effective as t e esterified forms of the stanols 
and sterols at lowering cholesterol levels when consumed in foods. 

articular, FDA agreed that the use of plant stanol esters in spreads and salad dressings 
is effective for lowering cholesterolL2 Also, the Agency recognized that the use of plant stanol 
esters in spreads, salad dressings, snack bars, and softgel form dietary su plements is effective 
for lowering cholesterol, and thus efigible to bear the CHD F alth claim.” Additionally, as 
mentioned previously~ the efficacy of a mixture of free stan and sterols in lowering cholesterol 

as been demonstrated in a milk-based drink; a combination of cereal, snack bar and juice drink; 
and chocolate confectionery? 

There is now sufficient data to show that all ph~ostero~“~ontaining foods will prove 
effective at offering the same cholesterol-lowe~ng benefits as the foods discussed above. Stated 

ifferently, the food matrix chosen for the phytosterol will have no effect on efficacy. 
Accordingly, FDA should not limit the categories of foods eligible to bear the Cl;-ur, claim to 
only those foods listed in the Interim Final Rule. Therefore, any food containing the ~h~oste~ols 
that meets the requirements prescribed in the Agency’s health claim regulations should 
automatically be eligible to bear the CHD claim. We believe that this approach is also consistent 
with the reGo~endat~ons of the Third Report of the Expert anel on Detection, evaluation, and 
Treatment of High Blood Cholesterol in Adults? 

See 65 Fed. Reg. 54686, 54701,54707 (Sept. 8,200O); see also Jones, supra note 2. 

See 65 Fed. Reg. at 54701,54708. 

2.2 See supra notes 2-5 and accompanying text. 

la Available at htt~:l/www.nhlbi.nih.gov/guidelines/cholesterol/atp~~~t.htm. 
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3. There is No Need for Pr~d~c~~S~e~i~c Analytical Methods 

We do not believe that there is a need for pr~duct~s~eci~~ anafyticaf. methods to 
quantify the amount ~fph~~st~r~~s contained in separate fuod categories. In fact, FDA has 
never required such a method for each category of food eligible to bear health claims. Moreover, 
neither AOAC International nor the Codex Alimentarius Commission has established such a 

Rather than establishing product-specific methods, we recommend that ~~dust~ be 
aflowed to ~~llab~rat~vely establish a general method. In the meantime, industry should be 
pe~itt~d to use reliable methods, such as maintaining production records, which would be 
subject to inspection, to prove that the foods contain the arn~u~t of phytasterols indicated on the 
label. Such an approach has been employed with the soy pro ein health claim, 

B. FDA Shoufd Waive the ~is~Mal~fyi~g Fat Level, Law Saturated Fat, and 
Minimum Nutrient ConSent Regulations For Small Serving Sizes of Foods 
Containing Phytosterols 

FDA re~lat~Q~s contain three restrictiotls that could prevent the use of the CHD health 
aim for foods containing phytosterols --the disqualifying fa level, the low saturated fat 

requirements and the minimum nutrient content requirement, which is otherwise known as the 
y bean” rule. 21 C.F.R. $5 ~~1,~4(a)(4), 101.62(c)(2) and 101.14(e)(6). These regulations 
rmine the use of this cholesterol-l~we~ng ingredient thus severely ~irn~ti~g the availability 

of phytosterol-ct>ntaining foods, and the benefits they offer, to the public. Because CIXD is a 
widespread and serious heafth issue, FDA regulations that hinder the market ava~~ab~l~ty of foods 
contaiaing-phytoster~ls should be waiveabfe by the Agency, as discussed below. 

In the interest of making the health en&its offered by the phytosteror-co~ta~~~ng foods 
available to the Xa t possible segment of the public, we b&eve FDA should apply the 
disqualifying fat 1 and the low saturated fat requirement per packaged serving for small 
servings of foods containing phytosterols. y analogy to the 30 grams or less reference amount 
~ust~rna~ly consumed (RACC) criteria provided in part 10X .62 of the Agency’s regulations, we 
believe that a package size of 30 grams or fess is an appropriate criterion for exempting foods 
from the disqual~f~ng fat level and the low saturated fat requirement. We also believe that the 
“jelly bean” ruEe should not be applied to this heafth claim. 
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I. Disqualifying Fat Level and Low Saturated Fat Requirements 

The disqualif~ng fat level and the low saturated fat requirements are the first two 
regulati~~s that could hinder the market availability of ph~ost~r~l~~~ntaining foods bearing the 
CHD health claim. See 21 C.F.R. fig 101.14(a)(4) and 1~1.62(~)(2). Due to the strength of the 
evidence supp~~ing the efficacy of ph~~ster~ls in luwering ~h~lester~l~ in its Interim Final 
Rule, FDA decided to waive the disqualif~ng fat level for spreads and dressings? The Agency 
recognized that ~h~~sterQl-~~ntaining foods that are not able to comply with the disqualif~ng 
fat level may still offer ~h~lester~l-lQwe~~g benefits. As FDA noted, there has been a change in 
expert opinion regarding total fat intake, risk of U-ID, and general health? Furthermore, the 
Agency stated that “&current scientific evidence does not indicate that diets high in unsaturated fat 
are associated with CHIYB 

s position regarding fat, we believe that the disq~alif~~g level of total fat 
saturated fat criteria (I gram) per SO grams should apply to a serving of 
C. We propose a 30 gram package size cutoft Though in its Interim 

d a similar argument because it did not feel there was any public health 
ng the exception to all foods available in small serving sizes, we believe 

that the Agency should reconsider. We base our opinion on the belief that health~~~ns~i~us 
consumers desiring to lower their cholesterol, to whom the fat content is disclosed, will indeed 
use these foods as a replacement for similar foods not containing phytosterols. For example, a 
chocolate bar containing ~h~~ster~ls could replace another confectionery snack, just as 
ph~~ster~l~~~~taining spreads replace traditional butter or margarine spreads. 

In the Interim Final Rule, FDA indicated its willingness to consider additional exceptions 
on a case-by-case basis. It is our position that a categorical exception to the disqualif~ng fat 
level rule, as welf as for the low saturated fat requirement, should be made for products ava~~ab~e 
in small serving sizes, due to the likelihood that these products will replace their c~~v~~ti~nal 
c~unte~a~s which do not offer cholesterol-lowering benefits. Although the manufa~tur~rs of 
spreads and dressings have been pioneers in the ph~~st~r~l health claim area, these prctducts do 
nut have urziversal appeal. Some consumers may find it more convenient and palatable to obtain 
the ~h~l~ster~l-l~we~ng benefits of phytosteruls through a product like chocolate, which could 

llz 65 Fed. Reg. 54686,54709 (Sept. 8,ZOOO). 

See 65 Fed. Reg. at 54710. 
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readily replace other desserts Ior snacks that the consumer would likely choose in the absence of 
the ~h~~st~r~l-~Qntaining treat. 

2. Minimum Nutrient Content Re~~~rerne~t 

The third regulative that Gould preclude the use of the CHD health claim sn ph~~ster~~* 
suntanning foods is the minimum nutrient content rule, also known as the “‘jelly bean”” rule. 21 
C.F.R. 8 f. 0 1. t 4(e)(6). This rule prohibits the use of health c aims on foods that do not contain at 
feast ten percent of the Reference Daily Intake, or the Daily Reference Value, fc>r vitamin A, 
vitamin C, iron, calcium, protein, or fiber per reference amount customarily consumed, before 
the addition of any nut~ents. FDA ~rn~~erne~ted this regulation to ensure that health claims 
would nut be undermined by their use on foods with little or no nutritional vafueB 

In the Interim Final Rule, FDA exempted salad dressi gs from this minimum ~ut~e~t 
content rule under the rationale that though the m~n~murn nutrient content requirements are 
imp~~ant, they are outweighed by the im ! 

ortance 
containing foods bearing the CHD cfaim.’ 

of providing consumers with phytosterol- 
An additional factor behind the Ageney”s decision to 

exempt salad dressings &em the minimum nutrient content requirements was that these dressings 
wiXf likely be used on foods -such as salads-- rich in nutrients and fiber. The Agency then 
a~~~wledged its willingness to consider making exceptions to the minimum nutrient content 
requirements for other foods on a case-by-case basis. 

We ve that FDA% analysis in the interim final e should necessarily lead ta the 
Agency% a on of the same flexible and expeditious ap ach when considering other 
requests far exemption from the minimum nutrient content requirements, Applying the 
Agency’s own rationale, we believe FDA should waive the minimum nut~ent content 
requirements for any h~~ster~~-~~nta~n~ng food otherwise meeting the CHD claim criteria 
because such a food will indeed contribute significant nutrition in the form of an appropriate 
level of phytosterals. 

At a minimums foods packaged in small serving sizes present a pa~i~ularly cornpe~l~~g 
case in which the ‘$1 y bean” rule should be waived. fn this situation, the food in question is but 
a small ~~nt~buti~n to a meal, and is likely to be consumed primarily for its 
Moreover, as FDA has recognized, phytosterols contribute ‘“nutritive value.” 

See 58 Fed. Reg. 2478,252l. (Jan. 6, 1993). 

22 See 65 Fed. Reg. 54686, 5471 I (Sept. 8,200O). 

2.2 See 65 Fed. Reg. at 54688. 
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~~t~e~t a~~~w~edged in the ‘fjelly bean” rule, given that the typical ~eri~a~ diet is not likely 
to be deficient in any of the nutrients listed in the rule, ph~~ster~ls provide health benefits equal 
to, if nut more important, than the nutrients prescribed in the “jelly bean” rule. ~unsumpti~n of 
a small portion of ph~uster~l~~untaini~g food is highly unlikely to lead to a deficiency of any 
other nutrient. 

C. FDA Should ~sta~~~sh A Notification Procedure to Consider Case-By-Case 
Waivers of the Regufations on ~is~~a~~fying Fat Level, Low Saturated Fat, 
and Minimum Nutrient Conterrt 

If FDA will not waive the disqualif~~g fat level, the low saturated fat requirement, and 
ear?” rule for small serving sizes of foods containing phytosterols, we strongly urge 
to adopt a notification program to consider waiver of these rules on a case-by-case 

basis. Furthermore, even if the Agency is willing to waive the disq~aIif~ng fat level, the low 
saturated fat requirement, and the “jelly bean” rule fur small serving sizes of foods curtaining 
ph~uster~ls~ we believe a notification process should be instituted fur the Agency to consider 
waiving the ~15: fur larger serving sizes ~fph~~ster~l-containing foods. This process would 
serve the public by fizcilitating the timely market placement of a e range of phytosterul- 
curtaining fuuds offering ~h~lesterul-lowe~ng benefits, without need to amend the Age~cy’s 
health claim re~lati~ns. 

Such a nuti~cati~~ program would ideally provide an expedited review process-we 
would re~ummend a 120-day review period. To have their foods considered fur a waiver of any 
or all of the mles, manufacturers would submit data establishing why the health benefits uffered 
by their ph~~ster~l-containing foods outweigh the regulatory objectives embodied in the 
disqualifying fat level, the low saturated fat requirement, and the “jelly bean” rule. If FDA does 
nut object during the 120-day review period, the waiver requested will be deemed granted. 

II, The Chocolate Example 

A chocolate product is a prime example of a food which, when containing ph~osteruls~ 
ruven to offer chcrlesterul-lowering benefits, but which may not meet the disqualifying 

fat level, the “Yew saturated fat” requirement, and the “jelly bean”’ rule discussed above. To 
prohibit other foods such as these from bearing the CEIL claim because they do not fit strictly 
within parameters of the Agency’s health claims regulations wuuld be a disservice to the many 
consumers who might otherwise purchase and benefit frum these products, substituting them for 
chocolate products that do not contain phytosterols. 

In a March 2001 study (see Appendix I), h~er~h~lester~lemi~ patients received a 
product cuntaining 10 grams of chocolate and 0.6 grams of a phytusterol mixture consisting of 
approximately 75% free plant steruls and 25% free plant stanuls. Thirty subjects (male and 
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female) received this small serving size product ~approximately 11 hams) or a placebo three 
times per day fur 28 

bead total cholesterol levels declined 6.4% relative to baseline values. L 
declined by 10.3% relative to baseline values. Both deviations from the baseline are statistically 
si~i~~ant. Moreover, there was no statistically significant weight gain among study 
pa~i~ipants. Similar to findings in prior studies, HDL ehofesterol and triglyceride levels did not 
statistically change over the test period. 

As with chocolate, there are must likely many other foods which, although they may not 
strictly cumply with the dis~nalifying fat level, and the “low saturated fat,” and “jelly bean” rule, 
~eve~heless offer the cholesterol-rousing benefits available through the ~unsurnp~io~ of 
ph~ostero~s. 

Y. 

In ~o~~l~sio~, given the significant impact that CHD s on the American public, we 
believe that FDA should employ ~exibility to ensure that a e variety of ph~osteru~- 
containing foods offering cholesterol-lowe~ng benefits are made available to the largest possible 
segment of the public. Though we commend the Agency for its prom~lgatiu~ of a rufe allowing 

heath claim for certain applications, we believe that, in its present form, the rule is 
~~e~essarily limited. These limitations are a disservice to consumer choice, food industry, 
product development, and public health generally. 

Please let us know if you would like any further info~ation. 

Respectfully submitted, 

Melvin S. Drozen 
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s the resufts of a secondary analysis of CLF 9903, including only the 
to Phytrof 18s or placebo, and only the per protocol populatio 

he per pr~tocul modulation was defined as subjects who were randomized, had at feast one 
efficacy data point after baseline, and had: 
a average LDL cholesterol at Visits 3 and 2 .z 3.5 mmof/L 
* fess than 15% variation in LDL cholesterol between Visits I and 2 
+ t~g~y~~r~d~s 5 its l-3 
* ~~~ complian ratio of the number of chocolates consumed to the 

number that shuufd have been consumed between Visits 3 and 5, i.e. 84) 
+ no more than 3 days off treatment prior to Visit 5 
9 Visit 5 no more than 6 weeks after Visit 3. 

Subjects randomized to the two treatment groups were compared with respect to information 
collected at Visits 2 and 3, whams occurred prior to the start of study treatment. This 
information include demographics, vital signs, finding n physical examinations and laboratory 
measurements (lipids, hematology and chemistry). T weight, BMI, blo pressure and lipid 
values obtained at Visits 1 t 2 and 3 were averaged obtain a single sefine value. The 
statjst~ea~ significance of any differences between the two groups on categorical variables (e.g. 
sex, findings on physical examination) was determined using the chi-square test. The statistical 
sign~fi~~~e of any differences between the two groups with respect to continuous variables 
(e.g. age, weight, height, systolic and diastolic blood pressure, lipids) was determined using the 
t-test. 

2.2 Compliance 

~orn~~ianc~ was measured by the ratio of the number of chocolates ~o~surn~d to the number 
that should have been consumed betwe Visit i.e. 84. This ratio was compared 
between treatment groups using the Man est. e proportion of subjects who were 
1~~~ compliant was also cakulated, and compared between groups using the chi-square test. 

2.3 Efficacy 

“mary efficacy measurements were the changes in plasma chsfesterol (total, LDL and 
uring the treatment period. Changes in the LDL/HDL ratio and triglyceride levels during 

treatment were secondary efficacy measurements. 

e average of the lipid values obtained at Visits I, 2 and 3 was used as the baseline value. 
For totaf and LDL cholesterol, six outcome variables were ana yzed: the absolute chulesterQ1 
levei at Visit 4 and at Visit 5; the change in the cholesterol level from baseline to each post- 
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treatment visit; and the percentage ~relative~ change from baseline to each post~tr~atm~nt visit. 
For HDL cholesterols the ~~~~~L ratio and triglycerides, the average of t e valves obtained at 
Visits 4 and 5 was used as the ~ost~treatment value, and fo bfes were analyzed: 
the absolute lipid value post-treatment, t e change from baseline, and the percentage (relative) 
change from baseline. 

outcome variables were analyzed using analysis of covariance, with trea Y-QW 
ded as the only main effect. The baseline value was included as a covariate i lysis of 

the post-treatment values and the absolute changes from baseline. The mean post~~reatm~~t 
values and absolute changes from baseline (and 95% confidence in s) presented in Tables 
4.3.1-4.3.5 are least squares means, adjusted for any difference in seline value between 

e two treatment groups. 

2.4 Safety 

2.4. “f Adverse Evenfs 

ry adverse events, as d ned in the protocol, occurred between 
the end of the study p od (Visit 5) were re 

tart of study treatment e been considered treatm~~t~emergent” 
proportions of subjects repotiing any adverse event or any treatment~emerge~t adverse event 
were cumpa~ed between treatment groups using the chi-square test. 

orator measurements made at Visit 5 were used as the post~treatmen~ values. If 
~aborato~ tests were conducted at Visit 4 but nut at Visit 5, the values obtained at Visit 4 were 
carried fo~ard. The post-treatment value of each laboratory parameter and change frum 
basefine (Visit I) were compared between treatment groups using analysis of covariance. The 
baseline value was included as a oovariate in aft analyses. The sign% nce of the difference 

e change from baseline within each group was determined ei t by the paired t-test 
or by Wilcoxon’s matched pairs signed ranks test, as appropriate. 

t, Body Mass Index and blood pressure measurements made at Visit 5 were used as 
the post-treatment va ues. ff a measurement was not available at Visit 5, the value obtained at 
Visit 4 was carried forward, These variables were analyzed in the same manner as the 
laboratory parameters (section 2.4.2). 

2.5 Phytosterd Measurements 

Three ~hyt~ste~~ls ~~ath~ster~~, eampesterol and sitosterol) were meas red at four visits: Visits 
2 and 3, prior to treatment; Visit 4, after three weeks of treatment; and Visit 5, after four weeks 
of treatment. 
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he values obtained at Visits 2 and 3 were averaged to obtain a baseline value- 
riables were analyzed: the phytosterol fevel at Visit 4 and at Visit 5; the c 
ytctsterol level from baseline to each post-treatment visit; and the percent 

change from baseline to each p~st~treatment visit. The s x outcome variables were analyzed 
‘ng anafysis of variance OF covariance, with treatment group included as the only main effect. 

baseline value was included as a covariate in the analyses of the p~st~treatment values and 
the absafute changes from baseline. The mean cast-treatment values and absolute changes 
from baseline (and 95% cunfidence intervals) presented in Tables 6.1-6.3 are least squares 
means, adjusted fur any difference in the baseline value between the two treatment groups. 

ue to the n~~~n~rmal~ty of the observations, a second set of analyses was conducted un their 
ranked values; the s~g~i~~~~e levels of differences between the two groups given in section 6 
were obtained from the analyses of the ranks. 

3. 

3. ~~s~Q~~~~Q# of subjecfs 

ivy-five subjects were randomized to eaf: of Phytrol 18s and placebo; four subjects i 
group were excluded from the per protocol analysis. All remanning 31 subjects in each group 
completed the trial. 

Table 3.21 shows the prutocol deviations which occurred during screening and ~~r~~~rnent~ 
There were a total of 10 vj~~at~~ns of the ~n~lus~~n/ex~~usi~~ criteria: one in the placebo group, 
and nine among su ects randomized ta Phyt 18s. The subject (3062) with LDL c 
3.5 mmol~L at Visit also had average total ofesterol < 5.5 mmotlL at Visits “f a 
were no known protocol violations during the course of the study. 

Table 3.2.1 : Protocol deviations, bv treatment group 

DeviaMn I Phytroll85 I Placebo 

otat chofesteral at Visits 1 and 2 < 
5.5 mmr>flL or > 8.0 mmollL 

LDL chofesterol < 3.5 mmo,lfL at Visit 1 

WBC ( 3.5 x K&L at Visit I 



4. EFFICACY ANALYSIS 

Thirty ~4~~~ of the 62 subjects included in the PP pu~u~at~~n were male (fable 4.1 .I ). Although 
this pr~p~~j~n varied from 39% of subjects given Phytrol 185 to 58% of those given placebo, 
the difference between treatment groups was not statisticalfy significant. 

Table 4.1 .I : Sex af sure&, bv treatment group 

The subjects’ age is summarized, by treatment group, in Table 4.1.2. here was no stat~st~~al~y 
s~gn~f~~~t difference in age betieen subjects randomized to the two treatment groups. 

Table 4.1.2 : Aae fvearsf of subiects, bv treatment group 

The subjects’ baseline weight and height are shown by sex and r~atment group in fables 4.1.3 
and 4.9.4. Baseline BMI is shown, by treatment gruup, in Table 4.15 There was no significant 
deference between subjects randomized to the two groups with respect to these parameters. 
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Table 4.1.3 : Baseline weiaht fkg), by sex and treatment ~gyg@ 

Pface ba 

Fsmales 
ytrol l%S 

PIace ba 

Mean 

77.2 (70.9 ‘I 83.6) 
79.1 (74.2 ,84-O) 

72.3 (66.7 9 77.9) 
70.4 (63.8 ,76.9) 

74.2 (70.1 ,78.3) 
75.5 (71.4 ( 79.5) 

62.3 77.8 10-l -3 
64.0 80.0 98.7 

60.0 6&O 107.0 
57.0 65.0 88.3 

60.0 70.0 107.0 
57.0 74.0 98.7 

Table 4.1.4 : Baseline hei~ght (cm), by sexy and treatment group 

Mean 

-I 78.6 (174.6,1%2.6) 
177.1 (173.7J80.5) 

466.1 (-l63.0,169.3) 
-f 65.7 (163.6J67.9) 

171.0 (167.7J74.2) 
172.3 (169.4J75.3) 

170.0 178.Q 196.0 
164.2 179.3 186.0 

156.0 168.0 176.0 
160.0 165.0 472.0 

156.0 172.0 196.0 
160,O 4 72.0 186.0 

Table 4.1.5 : Baseline Bade Mass Index, by treatment RrouP 

N 

12 
1% 

19 
13 

31 
31 

4/I .3 Biood Pressure 

Table 4A.6 shows the subjects’ baseline systolic and diastolic blood pressure (BP). T’here was 
o s~g~i~~~ant difference between treatment groups on either of these variables. 
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Table 4.1.6 :’ Baseline blaod pressure (mm i-k& bv treatment cv-our, 

aiastotic BP 
Phytr0ll%S 
Placebo 

132.0 (126i.7 s 137.2) 
13Q.4 (125.3 I 935.5) 

83.4 (80.3 $86.5) 
82.5 (79.8 ,%5.2) 

Minimum Median maximum 

QII6.7 129.3 160.0 
105.0 128.3 153.7 

66.7 82.7 99.3 
69.3 81.7 96.7 

4A.4 Findings an Physical Examination 

le 4.1.7 shows the ladings on physical examination at Visit 2. There was no significant 
rence beWeen treatment groups in the proportion of subjects wit abnormal findings on any 

body system. The abnarmal findings are fisted, by body system and treatment grip, in Table 
4.1.8. 

Table 4.4.7 : Findings on physical examination at Visit 2, by treatment group 

Body System/ 
Findings 

LUngS 
Normal 
Abnormal 

kleaFt 
Normal 
Abnormal 

Gastrointestinal 
Normal 
Abnormal 

Neurological 
Normal 
Not done 

Dermatological 
NOFrnzd 
Abnormal 
Not done 

Other 
Narmal 
Abnormal 
Nat dune 

Phytrol 18s 

N VW 

31 (I 00.0) 
Q wa 

30 (96.8) 
1 (3.2) 

34 (100.0) 
0 (0-O) 

20 (64.5) 
II (35.5) 

25 (%&a) 
3 (9-7) 
3 (9 -7) 

1 (3.21 
0 (0-O) 

30 (96 -8) 

Placebo 

31 (l~~.Q) 
0 (Q-~) 

31 (100.0) 
0 (0-O) 

30 (96.%) 
I (3-2) 

25 (%U.6) 
6 (I 9.4) 

30 (96.8) 
0 Km 
1 (3.2) 

1 (3.21 
I (3.2) 

29 (93.5) 
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Table 4.3.8 : Abnormal findinQs on Physical examination at Visit 2 

Body System Treatment 
Gf-Olp 

Finding 

Heart Phytrot f 85 Murmur and carotid at-&y murmur 1 

~ast~oi~testi~al Placebo Stoma I 

~e~rnatolo~~~at Phytrof 18s Xanthelasmas 1 
Some nevi on chest I 
Psoriasis alf over body 1 

Other Racebo Scar from bypass surgery 

43.5 Lipid Values 

Baseline total ~~~~~sterQ~~ LC)L c~~~ester~l, II cholesterol and triglycerides le the two 
grouts are shawn in Table 4.*f 9, together wi the LDUHDL cholesterol rat&. ere was no 
s~g~if~~ant difference between groups with respect to any of the five parameters. 

Table 4.1.9: Baseline lipid values by treatment clruup 

Plawbo 



4,“f .6 Other Laboratory Values 

aseline hematology and chemistry results are shown in section 5.2, tugether with the post- 
treatment results. At baseline, there was no significant difference between treatment grumps on 
any of the hematotogy or chemistry parameters measured. 

s been measured by the ratio of t e number of chocolat nsumed to the 
uuld have been consumed, the iat r being calculated as per day for 28 

days, i.e. 84. 

Tabk 4.21 shows summa~ statistics for subject compliance expressed as a percentage, and 
Table 4.2.2 shows he proportion of subjects who were at feast 100% compliant, in that they 
~~~surne~ at feast 84 ~~uc~~ates, by t~eatm@~t group. More than one-half of subjects given the 
ptaeebo were 100% cczmpliant, as compared with appr~x~mat~~y one-third of those g&en ~~~~u~ 
185. Howt;ver, there was no statisticaiiy significant difference between the ~MKB groups. 

Table 4.2.j : Subieet compliance I%), by treatment groue 

Table 42.2: Subjects who consumed at least 84 chocolates, by treatment slruu~ 

Cansuned at 
feast 84 
chocolates 

Table 4.3.1 shows total cholesterol levels at Visits 4 and 5, the changes from baseline and the 
relative changes from baseline, by treatment grurrp. Subjects randomized to Phytrol 18s had 
statistically s~g~i~~ant absolute and relative decreases in total cholesterol levels between 
baseline and both pust-treatment visits. At both Visit 4 and Visit 5, there usere d~~eren~es 

e twu groups in the total cholesterol #ever, the change in total ~hofesterul from 



bas~l~~~, and the relative change in tutal ~hu~esterul from basefine ~V~s~t 4: < U.UU5~ p < u.uu5 
and p < 0.01, respectively; Visit 5: afl p < ~.~~~~. 

Table 4.3.1: Total chulesteruf ~rnrnu~/L~ past-treatment, bv treatment qruup 

Change at Visit 4 

PIacebcl 

Change at Visit 5 

Placebo 

RefatEve Change at 

LDL ~hul~steru~ levels at Visits 4 and 5, c anges frum baseline and relative changes frum 
baseline are shown in Table 43.2. Subjects iven Phytrot 18s experienced significant absolute 

in LDL ~~u~esteru~ levels between baseline and both pustatreatm~nt 
cts also had lower LDL chulesterut levels at both Visit 4 and Visit 5, and 
relative decreases in LDL chulesterd than subjects given t 

(Visit 4: all p c OAYX; Visit 5: alt p < 0.001). 



Pfacebo 

Relative Change at 

Relative Change at 

Table 4.3.3 shuws HDL c=holesterot post-treatment, t e change from base ine and the r&ative 
change from baseline, by treatment group. Nane of the &anges was sign~fi~~tly d~~ere~t frum 
0, and there was no statisticafiy significant difference between treatment groups with respect to 
any of the parameters. 

L ratio pQst.treatme~t and absolute and relative c anges from basefine are 
summarized in Table 4.3.4. Subjeds given Phytrol 185 had signi cant abs&.&e and rejatjve 
decreases in their l.JXAWL ratio pust-treatment. They also had a lower UWHDL ratio post- 
treatment (p < OX%), and greater absolute and relative dec * their ~~~H~~ ratio frum 
baseline (p < OJE5 and p < 0.005, respectively) than subjects cebo gruup, 
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Table 4.3.3: HDL chulesterul ~rnrnu~/~~ lost-treatment, by treatment-bruit 

Plawbo 

Change Past- 
TFeatment 

P4aeebu 

Refative Change 

Tabfe 4.3.4: LDt/HDL rat~u~ust~treatm~~t, bv treatment ~ruup 

Placebo 

Change Past- 
Treatment 

Placebo 

Table 4.3.5 shows triglyceride levels past-treatment, the change frum baseline and the relative 
change frum baseline, None af the changes differed from 0, and t ere was no significant 
difference between treatment gruups. 



Table 4.3.5: Triafycerides (mm&/L) ~~st~treatment~ bv treatment B 

~in4mum Median 

Placebo 

Change Post- 
Treatme;nt 

Placebu 

Refative Chstnge 

Fifteen ~24~~ subjects repurted a total of 26 adverse events (AEs) after screeening (Table 5. f II I). 
Ten ~~~~~ subjects experienced one UT more AEs after starting study treatments for a total of 21 
treatment~emerg~~t events. There was no significant difference behrveen treatment groups with 
respect to the pr~~u~~un of subjects whu experienced an AE at any time, nor with respect to the 
~r~~~~~~n Qf subjects who reported treatment-emergent adverse event(s). 

Table 5.4 .I : Subiects who experienced adverse event(s), BY treatment aroup 

-I4 



There were 23 unique AEs, and 19 unique treatment-emergent A s, since SOme subje&j 
reported the same AE more than once (Table 5. I .2). 

(I “fable f?.? .2: Numbers of unique adverse events, by treatment QrouE 

PhyZrol18S I Placebo 

Any AE 
Treatment- 
emergent AE 

Table 5.1.3 shows summaries of the 23 unique AEs repo by treatment group 
sex, type (~~~n~~al or ~ab~rat~~~ and body system, severity and relationship to study 

tmerrt. Fifteen (65%~ of the AEs were ciiniczal; six (40%) of these were gastr~~~test~~a~. The 
remanning eight events were ~~i~i~l~y sjg~ifjcant laboratory AEs. Overall, ‘I9 (83%~ of the AEs 
were mild, three (13%) were moderate and one (4%) was severe; 14 (61%) were recorded as 
de~~itely not or probably not related to study treatment, seven (3~%~ were considered possibly 
related to study treatment while only two (9%~ were retarded as probably related to study 
treatment. The one severe AE, experienced by a patient taking Phytrol 485, was recorded as 
d~f~n~te~y nut related ta study treatment. The only moderate AE in the placebo group and une af 
the two moderate AEs in the group ra~dum~zed tu Phytrof 185 were also recorded as definitely 

o study treatment, while the other moderate AE in the Phytrol 185 gruup was 
ussibfy related to study treatment. A full listing of the AEs is provided in Appendix 

1. 

Tabbfe 5.1.4 shows summaries af the 19 unique treatment-emergent AEs by treatment group and 
sex, type (~~in~~a~ or ~aburat~~~ and body system, severity and re~at~unsh~p to study treatment. 
Thirteen (68%~ of the AEs were clinical; six (46%) uf these were gastrointestinal* The remanning 
six events were ~~in~~al~y significant labu~atu~ AEs. Seventeen (89%~ af the 19 treatment- 
emergent AEs were mild and the remajni~g two were moderate; 30 (53%) were recorded as 
definitely not or probably nut related to study treatment, seven (37%) were considered possibly 
related to study treatment, while only two (11%) were recorded as probably related to study 
treatment. The single moderate AE (sleeplessness) among subjects given Phytrol 185 was 
~u~s~dered possibfy refated to study treatment. All treatment-emergent AEs are listed in 
Appendix 1. 



Type/Body System 
Cfinical: 

HEENT 

Moderate 
Severe 
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~~budy system, sever& and re~at~~~shi~ to study treatment 

S@X 
Male 
Female 

Type!Body System 
Clinical: 

EIEENT 
Skin 
Respiratory 
~astr~i~t~sti~a~ 
Other 

a boratwy 

Severity 
Mild 
Moderate 

Related to study 
treatmlent 

ckfinitely not 
Probably neat 
P~Sibl~ 
Probably 

3 
5 

(37.5) 
(62.5) 

(f 2.5) 
Km 

(12.5) 
(37.53 
(12.5) 
(25.0) 

(87.5) 
(12.5) 

(25.0) 
(25.0) 
(37.5) 
(I 2.5) 

7 
4 

(63.6) 
(36.4) 

(90.9) 
I9.l) 

(t 8.2) 
(36.4) 
(36.4) 

(9-f 1 

suits at baseline (Visit 1) and Visit 5, together with the changes fern baseline to 
n in Tables 5.2.1-5.2.10. There was no significant difference between treatment 

groups an any of the ~e~at~~~gy parameters measured, either at baseline or at Vkil 5, 
Subjects given placebo had decreased hematocrit (p < Q.05, Table 5.2.2), red bloud cells fp <: 
0.005, Table 5.2.J), and ~~~~cytes (p c 0.05, Table 52.6) at the end of the treatment period. 
However, there was no significant difference between the two groups with respect to the 
changes in hematology parameters during treatment. 
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Mean (95% CA.) 

8.56 (8.33 7 8.7%)’ 
%*59 (%a% ( 8.80) 

8.51 (8.30 I 8.72) 
8.57 (8.34 ,%.%I) 

-0.04 (-0.~5 ,U.U7) 
-0XH (-0.12 , 0.09) 

* ~~~~~x~n matched aiss signed ranks test 

Baseline 
~~~tr~l “t 85 
Ptacebo 

Change Post- 
Treatment 
Phytrol 4 %S 
Placebo 

Table 5.2.2: Wematucrit (ItI), ~~t~ea~~e~t cmwp 

Mean (95% Cl*) 

U-41 
0.42 

0.43 (Cl.40 JI.42) 
0.43 (Q.40 ,U.42) 

0.00 (-u.01 fO.01) 
-8.01 (-0.04 ( 0.00) 

-10.04 0.00 0.06 I 31 
0.04 31 

I NS. 
p < 0.05 

* ~ji~~x~n matched pairs signed ranks test 
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Table 5.2.3: Red blood cells ~~~~2/1~ treatment mm.m 

Post-Treatment 

Treatmant 

Post-Treatment 

* ~ilc~x~~ matched pairs signed ranks test 



Fable 5,2.5: Lymphoc&s f%), bv treatment CIKI~ 

Table S2.6: Monocties (%),& treatment group 

Post43eatment 

Treatment 

20 ’ 



Baseliine 
Phytrc4 l %S 
Placebo 

Change Past- 
~r~at~~~t 
Phytrol f 85 
Plac&o 

ean (95% CA.) 

0.64 (0.56 , 0.72). 
0.96 (0.50 , 1.42) 

0.69 (0.59 fO.79) 
0.83 (0.73 ,0.93) 

0.05 pxU4 * 0.14) 
-I).?4 I-U.60 s 0.32) 

0.20 O-60 1.00 
0.20 cL7u 7.50 

0.20 0.70 4.20 
0.30 0.80 9.50 

-0.30 u.00 0.60 
-6.50 Q.10 0.70 

* ~j~cuxun mate ed pairs signed ranks test 

Table 5.2.8: Easinophils f%), by treatment qruup 

Basefine 
Phytrol 4 %S 
Placebo 

~~st*Tr@atm~~t 
Ph ytral 185 
Placebo 

Change Pod* 
Treatment 
Ph~tr~~ 185 
Placebo 

Mean (95% Cl,) 

2.5U (1.97 * 3.03) 
2.76 (2.14 f 3.39) 

2.43 (2*U4 I2.89) 
3.0% (2.3% f 3.7%) 

-0.07 (-0.52 tU.37) 
0.32 (-0.15 tO.78) 

~~~irnurn Median ~a~irn~rn 

0.70 2.20 7.40 
3.10 2.40 1 a00 

0.60 2.40 5.io 
I .ou 2.80 9.7u 

-4 .?O 0.20 1.90 
-2 .?O 0.10 4.90 

N 

34 
31 

31 
30 

33 
30 

N 

* ~ilc~x~~ matched airs signed ranks test 
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Table 5.2.9: Bands f%), by treatment cm~ 

Table 5.2XI: Platelets (1 @/I), by t~e?t~e~t ~rouc> 

Treatment 

* ~jlc~x~n matched airs signed ranks test 
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sub “mx Ii stwt stop RelationShi p 
Num er sex &2e EWW?t Oate Date ~~~~~ ng sever-i ty to study Drug 

M 
M 
F 
F 
F 

ii 
M 
M 
M 
M 

so mcreased xanthalasma 

z$ 
camman co-l d 
Headache 
Fluid Stools 

:: 
Nausea 
tDH increased 

:zz 
Diarrhea 
Diarrhea 

:5 
t3ucose increased 
Blurred vision 

5:: 
RBC microcytes 
urea hw-eased 

25JUN99 
161~~99 
09JUL99 

NO 
NO 
NO 
NO 
NQ 
NO 
Nf) 
NO 
NO 
NQ 
NO 
NQ 

Probabf y 
oefinitely not 
Probably not 
Possibly 
Possibly 
Possibly 
Possibly 
Possibly 
DefiniteIy not 
Probably not 
Probably not 
Probably not 

38 



~h~rn~st~ resufts at basetine (Visit I ) and at Visit 5, ‘together with the changes from baseline to 
Visit 5, are shown in Tables 5.2.3 l-5.2.21. There was 00 significant difbence between 
treatment grips on any of the chemistry parameters measured, either at baseline or at Visit 5. 
Subjeds ra~d~rnj~~d to Phytml l8S had a highly significant decrease in creatinins levels during 

c: OJXM , Table 5.2.12), an increase in uric acid (p < 0. 5, Table 5.2.13), and a 
decrease in alkaline ~~~s~~atase (p < 0.05, Table 5.2.17). Subjects given placebo had a 
similar decrease in creat~~i~~ during treatment (p < O.OOl), as w&l as a decrease in glucose 
fevels (p < 0.005, Table 5.2.19>, and an increase in testcM?rone levels (p < 0.05, Table 52.21). 
Fiowev@r, nor17;63 of the changes in the chemistry parameters differed sig~i~~nt~y between the 
tvvo groups. 

Table 5.2.11: Urea ~mmol/~~, by treatment at-au0 



Table 5.2.12: Creatinine @mol/Lf, by treatment qroue 

Table 5.2.13: Uric ac~d~rnrnol~L~, bytreatment Group 
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Table 5,2.14: Total b~li~~b~~ (BmoffLf, by treatment grcwp 

Basetine 
P hytFd f 85 

Placebo 
9.5 (8.6 , 10.5) - 

30.2 (8.4 , 12.0) 

8.7 (7.7 , 9.7) 
9.7 (8.3 * 13.1) 

-0.8 (-1.7 , 0*3) 
-a5 (-1.5 , 0.5) 

4.1 9.f 16,l 
4.4 9.7 25.1 

4.6 7.9 16.1 
4.6 8.7 19.5 

-8.1 -1.2 4.6 
-5,6 0.5 3*2 

* ~~1~~~~~ matched pairs signed ranks test 

Tabfe 52.15: AST (U/If, by treatment ,grcwD 

Mean 

20.3 (18.9 * 2123) 
20.6 (18.6 t 22-9-j 

26.6 (19.1 ,22.2) 
20.8 (18.7 , 22.9) 

( 0.3 (-0.8 , 3 5) 
0.1) (-1.8 , 1*8) 

aximum 

14.0 20.0 27.0 
8.0 21.0 35.0 

13.0 21.0 29.0 
9.0 20.0 32.0 

-5a -3 .o 7.0 
-1 I .o -3 xl IS,0 

N 

31 
31 

31 
31 

31 
31 

from o* 

* ~ilcox~~ matched pairs signed ranks test 
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Table 5.2.16: ALT ~~/i~, by treatment Rrcup 

Mean 

19.6 (17-f ) 22.2) ’ 
23.2 (18.2 ,28*2) 

20.5 (17.6 , 23.4) 
22.1 (17.3 ,27-O) 

0.9 (-0.9 , 2.J) 
-1 .-I (-3.8 , 1.6) 

* ~ilc~x~~ matched pairs signed ranks test 

~~~irnurn Median ~ax~rn~rn 

Table 5.2-l 7: Alkaline phosghatase &J/l), by treatment ~llroup 

11.0 19.0 43.0 
10.0 19.0 77.0 

tao 38.0 42.0 
8.0 18.0 69.0 

-7.0 0.0 13.0 
-25.0 -2.0 -I 9.0 

Mean (95% C.1.) 

158.5 (341.9 , 175.2) 
4 67.8 (I 50.7 ) 184.8) 

153.0 (136.6 , 169.4) 
164.3 (148.9 , 179.6) 

-5.6 (-9.8 ( -1.3) 
-3.5 (-8.5 * 1.5) 

i~~rn~rn Median Maximum 

104.fr 151.0 298.0 
93.0 163.0 289.0 

90.0 143.0 289.0 
t34.0 4 62.0 256.0 

-42.0 -6.0 24.0 
-54.0 -4.0 16.0 

31 
31 

31 
31 

31 
31 

N 

31 
3‘1 

31 
31 

31 
31 

.” 

. 

. 
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Mean (95% CL) 

334.6 (319.1 ( 350.lj 
327.2 (314.5 $339.9) 

341.5 (320.0 1363.3 ) 
341 .o (322.6 t359.3) 

6.9 (-8.4 ,22.3) 
13.8 (-5.2 ,32.%) 

23 3.0 334.0 423.0 
261 .U 325.0 411.0 

219.0 336 -0 485.0 
260.0 334.0 552.0 

-300.0 3.0 126.0 
-52.0 3.0 247.0 

* ~~~~0x0~ matched pairs signed ranks test 

Table 5.23: Glucose (mmol/L), by treatment gp-ous 

Mean (95% G.I.) 

5.07 (4.89 , 5.25) 
5.20 (4.96 f 5.45) 

4.93 (4.76 , 5.m) 
4.9% (4.81 , 5.16) 

-0.14 (-0.30 $0.02) 
-0.22 (-0.36 , -0.0%) 

~j~irn~rn Median maximum 

4.3% 5.00 6.55 
4*05 5.00 6.8% 

3.94 4.8% 6.3% 
4.00 4.94 5.94 

--I -33 -0.1 -I 0.45 
--I -33 -0.17 0.56 

N 

31 
31 

31 
31 

31 
31 

N 

31 
31 

31 
31 

31 
31 

Si9~~fi~a~~e 
sf difference 

from 0” 

N.S. 
NS. 
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Table 5.2.22: Testosterone ~~rnol~~~~ by treatment Qroup 

Table 5.3*1 sfiaws t e subjects’ weight lost-treatment, by sex and treatment group. There was 
no s~~~~~i~~~ difference be&veen treatment groups at Visit 5, either for all subjects or for male or 
femate subjects. The subjects’ change in weight ever the treatment period is s~rnrna~~~~d in 
Table 5.3.2. None of the changes, whether in mate subjects, female subjects, or alf subjects, 
was s~gn~f~ca~tly different from 0, and there was no sjg~i~cant difference between the Phytrol 
l&S and placebo groups. 

Table 53.3 shows EM/If ~ostatreatme~t and the change in BMI from baseline. The very small 
decreases from baseline were not signifkantly different from 0 in either treatment group, and 
there was no significant difference between groups w&h respect to either the lost-treatment 
value or the change from baseline. 
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Table 5.3/l : weight @XJ) of subjects ~ost~treatme~t~ by sex and treatment goup 

SetiGrc8.q Mean 

Males 
Phytrol “f 85 
Placebo 

All Subjects 
P!q&-al f 8s 
Placebo 

60.0 76.3 101.0 
64.0 80.0 z 00”0 

59.0 68.6 1 Of.0 
57.0 66.0 87.0 

59.0 70.0 107.0 
57.0 74.0 -I 00.0 

76.f (69-t 183.1) 
78.9 (73.9 * 83.9) 

72.4 (66.6 ,7%11) 
70.1 (63.7 , 76.4) 

731% (69.6 t 78.1) 
75.2 (71.2 f 79.2) 

Table 53.2: Chance in weiqht (ksf lost-treatments by sex and tr~atmen~r~~p 

Mean ~i~irn~rn Median maximum 

Males 
Phytrd 185 
Placebo 

Females 
Ph~FUl 18s 
Placebu 

All Subjects 
Phytrd l%S 
Placebo 

-1.1 (-3.2 , 0.9) 
-0.2 f-U.6 I 0.9) 

0.1 (-0.4 ) 0.5) 
-0.3 (-0.8 * 0.2) 

-0.4 (-1.2 * 0.4) 
-0.3 (-0.6 e Ml) 

-9.7 -0.2 2.2 
-2.0 -0.3 I -3 

--I -6 0.0 2.3 
-1.3 -0.3 2.0 

-9.7 Il.0 2.3 
-2.0 -0.3 2.0 

Mean 

Past-Treatment 
Phyfrol -t 85 
Place ba 

25.2 (24.1 f 26-3) 
25.3 (24.2 f 26.3) 

19.6 24.7 34.9 
24.4 24.1 32.1 

Change from 
Basefine 
Phytrol 1 %S 
Placebo 

-3.2 0.0 0.8 31 
-0.6 -0.1 0.7 31 
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Syst~ljc and diastolic blood pt-r;ssure at Visit 5 are show in Table 53.4, There was 
s~g~if~~ant difference between treatment groups. 

Mean 

125.4 (320.0 , A3OB) 
129.5 (124.5 * 134.5) 

81.0 (77.8 ( 84.1) 
81 ,Q (78.7 * 85.0) 

too. 12&O 150*0 
110.0 3 30.0 160.0 

65.0 80.0 100 *Cl 
70.0 80.0 1 QO.0 

Table 5.3.5 shows changes in systolic and diastolic blood pressure from baseline. Subjects 
given Phytrol 18s experienced sig~ifj~nt decreases in bath systofic and diastolic blood 
pressure during treatment. However, there was na sjg~if~~ant difference between treatment 
groups. 

no 

Tabfe 5.3.5 : Chancre in blood pressurefmm Wgf post-treatment, by treatment WOUQ 

Mi~~rn~rn Median Maximum 

-6.6 (-IQ.7 ) -2.5) 
-0.9 (-4.9 ,3.2) 

-2.4 (-4.2 ) -0.7) 
-0.6 (-3.1 , I .8) 

-23.3 -7.3 m.7 
-22.7 0.0 16.3 

None of the subjects had abnormal findings on physical ~xami~ati~~ at Visit 5 which had not 
been present at Visit 2. 
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Table. 6.1 shows lathostero0 values at baseline and Visits 4 and 5, and the absolute; and relative 
changes from baseline ta Visits 4 and 5. There was no difference between the two groups at 
basefine, and no ge in fathasterul levels during treatment in the placebo group. 
Subjects given P ienced significant absolute and relative increases in lath~st~r~~ 
levels at Visit 5. Hawever, there was no difference between the two groups either in lathosteral 
fevels or in the absolute or relative changes in these levels at Visit 4 ur Visit 5. 

Change at Visit 4 

Relative Change 

-32.2 9.8 
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Table 62 shows campesterol values at baseline and Visits 4 and 5, and e absolute and 
relative changes from baseline to Visits 4 and 5. There was no deference eWeen the @AQ 
groups at baseline, and no significant change in campesterol k~ets during treatment in the 
placebo group. Subjects given Phytrof 185 experienced s~gni~cant absof@e and relative 

t both Visit 4 and Visit 5. There were highly s~g~i~cant differences between the two 
respect tr, campesteruf ievefs at both post-tre ment visits, and in the absolute and 

relative changes in campesterol levels from baseline to bo these v&its (al1 p < 0.003). 

. Tabfe 6.2: Camr>estertif values by treatment at=ouD 

Change at Visit 0 

RotatJve Ctrange 
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Sitost~rol levels at baseline and Visits 4 and 5, and the absolutfe and relative cha 
e to Visits 4 and 5 are shown in Table 6.3. There was no s~gn~~~~t rent 

treatment groups at basefine. The placebo group experienced a small but s~g~i~cant absolve 
increase at Visit 4, while subjects given Phytrof 185 had significant absolute and relative 
increases at both visits. There were highly significant differences between treatment groups 
with respect to sitosteroi levels at both post-treatment visits, and in tfre abscrlute and relative 
changes in sitosterol Ievels from basstine to both these .visits (all p < Q,OOf ). 

Table 6.3: Sitosterol values by treatment qroue 

Change at Visit 4 

Placebo 
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Table 6.4 s correlations between the percentage change cholesterol at 
Visit 5, and esterol and sitosterof levels at baseline, and a ive charges in 
these levels between baseline and Visit 5. Among subjects given ~h~rol 185, the p 
clangs in tutaf cholesterol at Visit 5 was positively correlated with the absolute 
s~tustero~ at Visit 5. fn the placebo group, the percentage change in LDL cholesterol at Visit 5 
was positively eorretated with the absolute change and the relative change in both ~mpesterol 
and sitosterul at Visit 5. 
different from 0. 

None of the other correlation coefficients calculated was ~ig~i~~a~t~y 

Table 6.4: ~orre~at~~~s between Percent’Channe in TotafILDL cholesterol at Visit 5 and 
~~~ostero~s ~ 

Percent change in tot& cholesterol 

Change at Visit 5 
Percent change at !-As& 5 

Change at Visit 5 
Percent change at Visit 5 

Percent change at Visit 5 

BaseIine 
Change at Visit 5 
Percent change at Visit 5 

Phytrol 18S, 
Baseline 1 
Change at Visit 5 
Percent change at Visit 5 

~UUDS 
Baseline 
Change at Visit 5 
Percmt ctkange at Visit 5 

0.046 N.S. I 29 0.4340 N2.5. 29 
0.239 N.S. 29 0.036 N.S. 29 
0.213 N.S. 29 0.020 N.S. 29 

0.032 N.S. 58 0.05% N.S. 58 
-0.14Q NS. 56 -u.255 N.S. 56 
-0.114 N.S. 56 -0.221 N.S. 56 

N.S. 29 -0.031 N*S. 29 
N.S. 27 0.495 p < 0.01 27 
N.S. 27 0.438 p < 0.05 27 

N-S. 29 -0.042 N.S. 29 
p < 0.05 29 0.525 N.S. 29 

N.S. 29 0.133 N.S. 2Q 

N.S. 5% 0.019 N.S. 5% 
N.S. 56 -0.220 N.S. 56 
N-S. 56 -0.183 N.S. 56 

*~ign~ficanc~ of difference of correlation coefficient (2”) from 0 
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sub ‘ect 
tf 

start stop 
Num er SE?X &I@ Event Date oate Ongoing 

F 
F 
L 
F 
Li 
F 
F 
M 
M 
M 

wayfever 
i-ieadache 
Nausea 
wr'rnary tract infection 
Loose stools after eating chocolate 
Ataxia 
sleeplessnes5 
Uric acid increased 
wrea h~eased 
fw&ing of full abdomen 
glucose decreased 
Ghcose decreased 

Yes 
No 
N5 
NC? 
NO 
NU 
N5 
f-&l. 

KL 
NO 
NO 

Severity 
t+ozlarianship 
to study Drug 

txfinitxly not 
Prabably not 
Probably not 
Defin~VYy not 
Probably 
ttefin-itcly not 
Possibly 
Definitely not 
Possibly 
Possibly 
Probably nut 
Definitely not 
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subject 
Number SC% 4e went 

~~~~ M  :c: 
xncreased 

M  Common co 
30% F 53 Headache 
31x2 F 5Q xpzreased _ . 

xanthal asma 
Id 

SGPT 
Fluid stoo"!s 
Nausea 
LUH Wxeased 
glucose increased 
diarrhea 
Diarrhea 
~fucose increased 
8lurred vis-ion 
RBC micracytes 
Urea increased 73. 

start 
aate 

stap 
Date Ongo*i ng 

NQ 
NO 
NO 
NU 
NQ 
NO 
NO 
No 
NQ 
NO 
No 
No 
No 
NU 

Rel 
to 

ationshjp 
Study drug 

Probably 
Definitely not 
Probabf y nut 
Definitely nut 
mssi b-l y 
POSSiblY 
possibly 
oefl'nitely not 
Possibly 
PUSSiblY 
Defin-kely not 
Probably not 
Probably not 
Probably not 



sub"ect 
6 Num er 

F 
F 1; 

44 
F 61 
M  
F ii: 
M  TQ 
M  
M  5:: 

start stap 
Event aate aate Ongoing 

tByf@Ver 
wadache 
Nausea 
LOQS~ stools after eating chocolate 
sl eepf essness 
Urea r'ncreased 
Feel<ng of full abdomen 
~fucose decreased 
~fucose decreased 

YE?S 
NO 
NO 
NO 
NO 
NO 
Yi?S 
NO 
NO 

Relationship 
to study drug 

Definitely not 
Probably not 
Probably not 
Probably 
Possibly 
Possr'bly 
Possibly 
Probably not 
oefjnitely nat 
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Appendix 2 

n Expert Opinion Statement on the GRAS Status of 
M (Phyt~~lT~) Phyt~~t~r~l~ Used as an Ingre 

C~~fe~ti~~ery~ Frozen Dessert, and Rice/Pasta Bowl 
ared M[eal Praducts 



* An Expert Opinion Statement 

The ~nders~g~~d, an ~~de~e~de~t recognized expert (hereina~er referred to as Expert), 
by scientific training and relevant national and ~nt~rnati~~a~ experience to 

~va~~ate the safety of food and food ingredients, was requested by Novartis Consumer 
) Inc. on behalf of to determine the Generally Recognized 

as Safe (GRAS) status of the use of ReducNM in ~~nf~~t~~~a~ products; 
frozen desserts an rice/pasta bowl prepared meal pro US These products are to be 
rna~~fa~t~r~d by under license agreement with Novartis Consumer Health, 
Inc. which owris the marketing rights to ReducoP in the United States, 

duznIyM, ~~~gi~a~~y named Phytrof TM, is a tall-oi! derived rn~~t~~e of rxnesterified 
asterofs and stanols and would be ~~~~r~~rat~d as an ingredient into ~~nfe~t~~na~ 

pr~d~cts~ frozen desserts and rice/pasta bowl prepared meals at a ~~~centrat~~~ 
sff~~~ie~t to provide a ~a~e~~~e~~rnrne~d~d composite tatat intake of 3.8 grams 
ph~Qsteruls and stanofs daily through c~~surnpti~~ of three servings from among the 
products (0.6 grams~se~~~g)~ for the purpose of helping rna~~ta~~ healthy bland 
chelesterof levels. 

Red~c~~~~ is currently manufactured by Forbes Medi-fech, inc. at the Quest 
~~~st~~~ Texas. Its use in a vegetable oil-based spread product at a level up tto 12% by 
weight has been prev~~~s~y determined to be GRAS by Novatiis Consumer tkafth, inc, 

ovartis ~~~s~rner Health, Inc. s~bse~~~~tiy submitted to FDA a ~~t~~cat~~~ (GRN39) 
that it had determined that ReduCoP (then termed ~h~ru~T~) phytosterds are GRAS for 
use in a vegetable oil-based spread. FDA completed a review of the Novartk \ 
~~tj~~ati~~ and on April 24,20QO replied that it had no questions at that time regarding 
Novatiis’ d~term~~at~un* 

S~~se~~e#t to ~~va~~s~ G S dete~rn~~atjo~ and FDA review their ~Qti~~t~u~~ the 
rna~~fa~t~~e of ReducoP was relocated to the Quest facility in Houston, Texas. This 
resulted in a change in ReducoPs profile of constituent ph~~ster~~s and necessitated 
a change in prolduct specifications to accommodate a somewhat higher range uf 
sit~ster~~ content and lower ranges of content for sifastanot, ca 
~ampesta~~~. The Quest ma~~fa~t~ring process and resultant 
were reassessed by the Expert Pane Qr~gi~a~~y requested by Novartis to evaluate 

t-c@% GRAS status for use in a vegetable oil-based spread. The Panel, of which 
this, Expert was a member, concluded that the change in manufacture and ~~rnp~~e~t 
spec~~cat~~~s were ~~~~~s~~~~~tia~ with respect to safety and physiologic properties 



and that ReduccP, as manufactured at the Quest facility, 
used in a vegetable oif-based spread at the ZeveZ previously estab%i 

ucting the assessment of the GRAS status of the use of Red~cu~~~ in the 
products, this Expert had available and considered the ~nfQrmat~~n and data made 

avaifabte during the previous considerations of ~h~r~~~~‘s GRAS status for use in a 
vegetable oil-based s read- A repufi providing detailed ~~f~~rnati~~ regarding 
~~~fe~t~~na~ products, frozen deserts and rice/pasta bowl mea1 product c~rn~~sit~~ns, 
untended and estimated Consumer exposures, as well as, summary safety information 
updated thruugh JuIy 2001 fa~~~~tated the work of this Expert. Zn this regard, KM’s 
recent pub~i~t~~n of an tnterim Final Rule that authorized, with cetiain conditions, the 
use of a coronary heart disease health claim far plant sterot esters and pfant stanof 
esters was considered relevant to this review. The Interim Final Rule, which is currentty 
undergoing a seeand comment period, authorized the health claim for several product 
forms whereon a single product serving contains at least CL65 grams of plant sterat 
esters ;Qr I .7 grams af plant stanal esters. FDA did not raise safety concerns regarding 
consumer exposure to these levels of plant sterofs and stanots arising through possibte 

multiple products in which they may be incorporated. FDA’s position is 
considered consistent with and supposing the safety and effectiveness of consuming 
ph~~st~r~ls and stanols for the purpose of maintaining healthy cholesterol blood fevefs. 
Attention is drawn to the cunsistency of the proposed use of ReducaP in ‘rhe 

ucts with that authorized by FDA’s health cfalm regulation. 

With respect to critical evaluation of consumer exposure, this Expert considered both 
the manufacturers’ re~~mrnendat~~n for total daily ReduccP intake as welf as mean 
and 9~~~ percentile esfimates of RedueoP exposure among users of the proposed 

raducts ~a~~u~at@d on the basis of USDA CSFil(199496, 19983 data. The 
manufactur~rs~ reco mended cu~sumpt~~~ of up to the three servings daily from 
among the c~~f~~~~~a~, fruzen dessert and rice/pasta bowi prepared meal products 
(0.6 g~se~ing)~ providing a total 0-f I .8 grams of ReducaP ph~~st~r~~s and stanots, 
was determjned to be similar to the intake associated with the recommended use af 
Reduc~~~~ in a vegetable M-based spread, as wsfl as, similar in amount to other 
currently marketed products containing added ph~~sterQ~s and stanofs. This expert, 
fuund it reassuring that the magnitude of combined ReducoP exposure to users of the 

products, estimated using the CSFil data, demonstrated values 
s than or simifar to the 1.8 grams recommended by the manufacturer (Table “f) and 

consistent with exposures from the existing array of ~h~ust~r~~ and Stan~~~~Qnta~n~ng 
products. This Expert considers the proposed ~rQdu~ts to represent an 
extension of the diversity of product choices available to c~~surne~s seeking to include 
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to 1.8 grams per day crf p~~~ster~~s and stanofs in their diet for the pur~~~~ of 
rna~~ta~~i~g healthy blood chofesterof levels. 

A~e~~di~g~y, this Expert cancluded that c;onsumer exposure to Reduc~f~~ from its use at 
specj~ed levels in the proposed products is consistent with GRAS status 
for such use ~~~v~ded the products are clearly labeled to instruct consumers tar choose 
up tr, three servings per day frrtm among available products to achieve a total daily 

.8 grams ph~uster~~s and stands. 

ith regard to other factors retated to assessing the safety of the proposed uses, the 
~~rnp~s~ti~~ of Reduc&M phytasterots and stanofs ta be ~~cQr~~~ated into the 
~~fe~ti~~a~~ frozen dessert and rice/pasta bovvl prepared meal products was 
determj~ed to be the same as that i~~~r~~~ated into the vegetable oil-based spread and 
which has been determined by Novartis Consumer Health, Inc. to be GRAS with the full 
k~~wiedge of the FDA, F~~~~w~~g critical evaluation, no factors were jde~t~~ed which 
would suggest ~~~~~p~rat~~~ af Reducol T* into confedionary products, frozen desserts 
and rice/pasta bowl prepared meals, at specified levels, would materially alter its 
p~ys~~~~g~~ properties and effectiveness or create new or i~te~s~~ previous safety 
~~~s~derat~~~s~ i~~~udi~g those regarding vitamin and nutrient availability. 
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ased on thee criti~ai evalriations discussed above and consistent with the 
p~yt~st~ruis granted by F=DA”s Interim Final rufe, this Expert has t 

Redu~~~~~ is generally recognized as safe (GRAS) by scientific proceduf 
in the specified e~~fe~t~~~a~ products, frozen desserts and rice/pasta b 
meafs for tEte purpose af helping to rna~~ta~~ a healthy blood choresteroi level, 
it is used in accordance with current good rna~~fa~tu~~~g practices (ZICFR §I821 (b)) 
in an amount to provide 0.6 grams phytostero9s and ph 
the product label instruct consumers to consume up to e se~ings per day fro 

roduets to achieve a total daily intake of I .8 grams. 

~resid~~t~ Flamti%ssociates 


